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^ (54) Title: METHODS, CAPSULE AND APPARATUSES FOR THE PRODUCTION OF FOAMED DRINKS 

^ (57) Abstract: The invention provides a method for the preparation of a foamed drink comprising the steps of: providing a capsule 

^ containing a foamable ingitdienl; providing a receptacle positioned to collect fluid escaping from the capsule; injecting liquid into 

^ the capsule to mix with the foamable ingredient; allowing the foamable ingredient mixed with the liquid to escape from the capsule 

® into the receptacle; followed by injecting further liquid into the receptacle in a jet having a diameter of from about 0.5 to about 2 

O mm to produce foamed liquid in the receptacle. The invention also provides capsules, apparatus and systems specifically adapted 

^ for the use in the method. Preferably, the food ingredient is a milk powder, and the method produces a hot foamed beverage such as 

^ a cappuccino coffee. 
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METHODS, CAPSULE AND APPARATUSES 
FOR THE PRODUCTION OF FOAMED DRINKS 

The present invention relates to methods and apparatus for the production of 
foamed drinks, and In particular for the production of foamed multicomponent 
5 beverages such as cappuccino coffee and frothy hot chocolate. 

Multicomponent beverages are beverages that are formed by mixing two 
separately prepared liquid beverage components (other than water). Other 
examples of multicomponent beverages are for example "chocaccino" made by 
10 mixing a hot chocolate with a coffee. 

It is known to fomi edible foams from fresh milk, for example In milk shakes. It is 
also known to serve coffee and other hot beverages with a layer of hot milk foam 
over the liquid beverage. The hot milk foam Is traditionally made by injecting 
15 steam under pressure through a hollow steam wand Into cold fresh milk to heat 
and foam the milk. The milk foam is then poured onto liquid coffee to form the 
beverage, for example cappuccino or latte. 

The milk foaming is normally carried out separately from the coffee brewing, 
20 because the essential oils present in coffee have a deleterious effect on foaming. 

The traditional method of forming hot milk foam for cappuccino or latte does not 
lend Itself to use in beverage vending installations. This Is in part because fresh or 
liquid milk is difficult to handle In such installations. Furthermore, most vending 
25 installations are not equipped to supply steam under pressure. In addition, the use 
of a steam wand immersed in the liquid milk could present contamination 
problems. 

It is known to provide a powdered beverage whitener containing encapsulated 
30 nitrogen gas that produces a foam when H is dispersed in coffee. However, the 
foam does not have the same bulk and stiffness (spoonability) as a conventional 
cappuccino foam. 
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It is also known to produce a foam in a vending machine by depositing a powdered 
mill< into a cup, followed by jetting hot water into the cup to dissolve the powdered 
milk and foam the milk by the action of high shear between the water jet and the 
5 milk. This suffers from the reduced consumer acceptability and mess associated 
with depositing a powdered milk into the cup. Furthermore, the milk powder may 
not dissolve completely. In order to achieve more complete dissolution of the 
powder it is necessary to move the jet relative to the cup by means of an X-Y table 
or similar equipment, thereby increasing the cost of the apparatus. 

10 

US patent 2,977,231 describes pressurised packages containing liquid 
concentrates, especially for the production of milkshakes. The packages have a 
discharge orifice of diameter about 1.3 to 2.4 mm (0.05 inch to 0.09 inch) and are 
pressurized to about SOOkPa (75 pounds). The resulting narrow, high speed jets 
15 achieve effective mixing and foaming through shear forces when injected into 
water. 

US patent 3,622,354 describes packages similar to those of US 2,997,231, but 
with the viscosity of the liquid concentrate in the package controlled so as to 
20 enable satisfactory mixing and foaming to be achieved with a nozzle diameter of 
about 3 mm. This enables the package to be dispensed more quickly. 

EP-A-0885154 describes a dispensing device for the preparation of a foamy 
beverage. The device contains a milk concentrate and is pressurised to 900-1000 
25 kPa (9-10 bar) with an orifice diameter of at most 1 mm. The resulting very high 
speed jet of the concentrate gives effective mixing and foaming of the concentrate 
when it is injected into a liquid beverage. 

WCX)1/58786 describes a rigid molded cartridge for fomning foamed beverages, 
30 wherein the flow path of the beverage inside the cartridge includes a jet-forming . 
orifice, and a surface against which the beverage jet Impacts. An air Inlet Is 
provided in the cartridge, and air is drawn in through the Inlet and turbulently 
mixed with the beverage jet inside the cartridge to produce a foam. 
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In a first aspect, the present invention provides a method for the preparation of a 
foamed drink comprising the steps of: providing a capsule containing a foamable 
Ingredient; providing a receptacle positioned to collect fluid escaping from the 
capsule; Injecting liquid into the capsule to mix with the foamable ingredient- 
allowing the foamable ingredient mixed with the liquid to escape from the capsule 
into the receptacle; followed by injecting further liquid Into the receptacle in a jet 
having a diameter of from about 0.5 to about 2 mm to produce foamed Rquid in the 
receptacle. 



10 



In a second aspect, the present Inveritfon provides a method of preparing foamed 
drink comprising the steps of: providing a capsule for the preparation of an edible 
foam, said capsule comprising side walls defining an Interior region containing a 
foamable ingredient, an inlet for injecting a liquid into the said region, and an outlet 

15 for allowing liquid to escape from the said region, wherein at least one of the said 
inlet and outlet comprises a constriction for providing a liquid jet having a diameter 
of from about 0.5 to about 2 mm; injecting an aqueous liquid under pressure into 
the inlet; allowing the foamable food ingredient to mix with the aqueous liquid in 
the capsule; followed by allowing the aqueous liquid to escape through the outlet 

20 of the capsule and into a receptacle as a high velocity jet. 

The first and second aspects of the invention are linked by the special technteal 
feature that the initial mixing of the foamable ingredient and the aqueous liquid 
takes place inside the capsule, thereby ensuring that the foamable ingredient is 
25 well dispersed and that the mess associated with the use of in-cup powders is 
avoided. 

The foamable ingredient Is any food-acceptable substance that will form a foam on 
high shear mixing with water. The foamable ingredient Is usually at least partially 
30 dehydrated for ease of handling and maximum storage stability. Preferably, the 
water content of the foamable ingredient is less than 50% by weight more 
preferably less than 25% by weight, and most preferably the foamable ingredient 
is a particulate solid. Typically the foamable Ingredient comprises a partially or 
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completely dehydrated dairy or non-dairy beverage whitener such as milk. 
Preferably, the foamable ingredient consists essentially of a foamable dairy or 
non-dairy milk concentrate, for example a granulated dried milk or a spray dried 
milk powder, optionally fat reduced. In certain embodiments the ingredient 
5 comprises an instantised milk granulate. Various milk powders are suitable, and 
the fat content and other characteristics of the milk powder can be optimised for 
each case. The milk powder may fomn part of a hot chocolate drink or other 
beverage. 

10 The dry weight of the foamable ingredient may be from about 1 to about 50g, 
preferably from about 5 to about 15g. In other words, the amount of the 
ingredient in each capsule is preferably sufficient for one portion of a foamed 
product, e.g. one cup of a foamy beverage. 

15 The capsule is normally disposable after one use. The capsule may comprise at 
least one side formed from a substantially rigid sheet material. For example, 
capsules having substantially cylindrical or truncated conical shapes are 
envisaged. More typically the capsule comprises a body formed at least in part 
from flexible film material, for example a tubular sachet fomned on a form-fill-seal 

20 machine, or a body formed by bonding together front and back sheets of film 
material around the edges thereof to define a sachet. The capsule will normally be 
substantially air and moisture impermeable before use in order to preserve the 
food ingredient in a shelf stable condition. Preferably, the package Is substantially 
shelf stable. That is to say, it may be stored at ambient temperature and 

25 atmospheric conditions for a period of at least 3 months, preferably at least one 
year, without significant deterioration of the contents. 

In certain embodiments the Internal volume of the capsule is from about 25 to 
about 100 cm^. The internal volume refers to the maximum volume of the capsule 
30 when any flexible parts are fully distended but not stretched. This internal volume 
is typically at least twice the volume of the foamable ingredient, in order to allow 
space for turbulent flow and mixing of the aqueous liquid with the ingredient in the 
capsule. 
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Where the outlet is sealed by a freshness barrier as hereinbefore described, the 
injection of liquid into the capsule initially causes mixing with the foamable food 
ingredient. The freshness barrier is then released to form said opening, thereby 
releasing the food ingredient into the receptacle. 

5 

Preferably, the aqueous liquid consists essentially of water, optionally mixed with 
steam. In certain embodiments the liquid is injected into the capsule at a pressure 
of from about 30 kPa (0.3 bar) to about 200kPa (2 bar). These pressures are 
suitable for use In vending equipment without special measures. 

10 

In certain embodiments the liquid is injected in a two stages: a first, relatively low 
pressure stage to achieve mixing with the foamable ingredient inside the capsule, 
followed by a second, high pressure stage to generate foam. The amount of liquid 
injected into the capsule containing the foamable material in the first stage is 
15 typically from about 25 ml to about 100ml. The total amount of liquid injected in 
the first and second stages is typically about 100ml to about 400ml, corresponding 
to about a single cup of beverage. 

The liquid may be injected into the foam forming jet by a peristaltic or piston pump, 
20 preferably at an average rate of from about 250 to about 2000 ml/min and more 
preferably from about 500 to 1500 ml/min. The liquid may be injected in 
intermittent or pulsed fashion to optimise the amount of foam or the organoleptic 
properties of the product. 

25 For a hot foamed beverage the temperature of the liquid is typically from about 75 
to about 100 degrees C. 

The step of Injecting liquid into the capsule containing the foamable material is 
followed by the step of injecting a jet of liquid into the receptacle containing the 
30 liquid/foamable ingredient mixture. The high velocity and narrow diameter of the 
liquid jet provide strong shear forces that give rise to the fomiation of a thick foam. 
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Th. i^te no^a^ (or^d ^ pumping ^ 3 narrow-bore io„or.,ng „o..,e 
Tho M-fom,^ noz* may torn, pa„ of ^ i„M or ,he oufle, o, J .J. 
comarnrng «,b foan, (onnins ingrsdlem. In o«», errtodimante, me nozzle may be 
« on ,he beverage maWng appa«us ,u„e separale^ ,rom «,e capau" 

mtr^TT'"*'*"""'^™'^ -~,l„sene<. HO .na Place 
he «ps„,e ,0 lo^ng eiecllon 0, .he capsule „om tt,e beverage n,a«r^ apparatus 

r '^o^ -He =an» Inie^lcn rreals ,be 

shal H? ""^^ a regular 

Shape and, t may be^^a^nualiyoywrical. The sh,ple cylindrical nozzles are 
10 especrally su«le ,or .be embodlme* i„ „|,^ ,^ ^ , , ' ^ 

<o™.g par. 0, «,e capsu^ c«*,n.g .be foamable ma.erbl. since L ion,^ 
IS not an issue for disposabfe nozzles. 

F^eferabV, a circular waler Je. prated ha*,g a diameter of .rc«, abou, 0 5 to 
.5 about 2 mm, preferably from abou, 0.7 .0 abou. 1.5 mm. Shoe „a.er fe ' 

- .n,em^ cross sec^onal area of me ie.-fom.,« ^ ^ ^ 
Oene^iV .om abou. 0.2 to about 3 mm^ preferabV from abou. 0.4 u> a^ 
2 mm , for example about 1 mml 

20 

«^ narrow bore, js. forming region of .he je. fomring nozzle Is too she, ,hen fte 
prassure drop across the nozzle may be .00 high. Accordhgly, the nalw b^ 

Ihe jet nozzle may be tapered, as follows. 

I. been found .t«, certein jet fom,ing nozzle geometries are especially useful 
30 l*:,"^°*-*«P--'-en..„. According,, l„ a furJr asiLt 
30 p^sen ,nvenjK,n pmvkfes a beverage making apparaius, wberein the appa« 

extondrng between t^. inW a™, »« c«tte.. wl,e.i„ .be cross-seCional area ofte 
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outlet is from about 0.2 to about 5 mm^, and wherein the bore is tapered between 
the inlet to the outlet. 

The small cross-section of the outlet results in a nanrow, high-velocity jet of liquid 
5 issuing from the outlet. This jet produces a foam by high-shear mixing of air and 
liquid when it hits the surface of a liquid in a receptacle. The nozzle according to 
this aspect of the Invention avoids the problems of blockage and scale fomiatlon in 
the nozzle by providing a nozzle with a tapered bore, in particular, the nozzle is 
normally tapered in the vicinity of the outlet. Preferably, the bore is substantially 
10 continuously tapered between the inlet of the nozzle and the outlet of the nozzle. 

As noted hereinbefore, the internal cross sectional area of the jet-forming outlet is 
generally from about 0.2 to about 3 mm^, preferably from about 0.4 to about 
2 mm^, for example about 1 mm^. Since water is substantially incompressible and 
15 not significantly viscoelastic, it follows that a circular water jet Is produced having a 
diameter of from about 0.5 to about 2 mm, preferably from about 0.7 to about 
1 .5 mm. 

The problems of scale deposition and blockage are further reduced by making the 
20 Inner surfaces of the bore substantially smooth. That is to say, the inner surfaces 
of the bore preferably do not have steps or features thereon of height greater than 
10 micrometers, and more preferably the inner surfaces of the bore do not have 
steps or features thereon of height greater than 1 micrometer. The surface 
roughness of the bore expressed as the root mean square deviation of the surface 
25 from the mean is preferably less than 5 micrometers, more preferably less than 1 
micrometer. Preferably the RA number as detemiined by BS 1134-1961 or ASA 
B46.1-1962 Is not worse than 1.6 micrometers, preferably In the range 0.1 to 0.4 
micrometers. 

30 The cross-section of the bore preferably does not Include any angles that could 
nucleate scale deposition. Preferably, the cross-section of the bore Is substantially 
circular. 
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The angle of taper of the nozzle bore is preferably small, so as to reduce 
turbulence of the liquid in the bore and that a jet. rather than a spray, emerges 
from the outlet. The taper angle may vary somev^at along the length of the bore 
Preferably, the angle of taper of the bore Is In the range of from about 0' to about 
5 10». and more preferably It is from about 0.5» to about 5», at least in the vicinity of 
the outlet. 

Preferably, the length of the bore is In the r^nge of from about torn to about 10cm 
more preferably from about 2 cm to about 6 cm. The nozzle is preferably formed 
10 .n one piece by injection molding of a themioplastlc. Preferably, the nozzle is 
demountably fitted to the beverage making apparatus to permit replacement or 
Cleaning of the nozzle. The nozzle may also be demountable so that it can be 
inserted and/or removed from the apparatus In a prompted multi-step brewing 
method as described further below. 



15 



Typically, the jet velocity of the liquid jet is from about 3 to about 50 m/s. preferably 
from about 6 to about 15 m/s. This gives sufficient shear on Impact with a liquid 
body .0 the receptacle to provide effective foaming. The temperature of the liquid 
.s preferably from about 80 to about lOO'C. The liquid is preferably supplied to the 
20 ,nlet at a pressure of from about 0.4 to about 2 bar (40 to 200 kPa). preferably 
about 0.8 to about 1.2 bar (80 to 120 kPa) which Is achievable with conventional 
vending equipment. The flow rate per jet Is preferably from about 4 to about 
40 m^sec, preferably from about 6 to about 18 ml/sec. A plurality of jets may be 
provided to speed up the rate of liquid addition and foam fomiatlon. Preferably at 
25 least one liquid jet is inclined at an angle to the vertical In order to achieve swirling 
Of the liquid in the receptacle. Preferably, the total amount of liquW jetted Into the 
receptacle is from about 30 to about 150 ml. more preferably from about 50 to 
about 100 ml. 

30 The receptacle is typically a cup. for example a polystyrene cup. Typically the 
bottom of the receptacle is located from 5 to 25cm below the outlet of the capsule. 
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It is occasionally found that the methods described above produce a foam having 
undesirable large bubbles near the top. In such cases the method preferably 
further comprises the step of applying a water spray to the top of the foam in the 
receptacle after the step of water injection. The water spray disperses the larger 
S bubbles. Typically the water spray is applied for 1 to 5 seconds and has a small 
droplet size. 

The methods of the invention normally comprise the step of holding the capsule in 
a beverage making apparatus before the step of injecting liquid into the capsule. 
10 Preferably, the methods further comprise the step of mechanical ejection of the 
capsule from the holder after the step of injecting liquid into the capsule. For 
example, the beverage making apparatus may comprise a waste bin into which 
the capsule is automatically and mechanically discarded. 

' 15 The present invention is especially well suited for preparing foamed beverages in 
conjunction with known brewing steps in known vending machines. For example 
preferred methods according to the invention further comprise the steps of: 
providing a second capsule containing a beverage brewing ingredient and having 
an outlet for allowing fluid to escape from the capsule; injecting water into the 
20 second capsule to brew a beverage inside the capsule; and allowing the beverage 
to escape through the outlet into the receptacle. 

Preferably, the step of brewing a beverage is canried out after the steps of 
producing an edible foamed liquid, and the beverage escapes through the outlet 
25 into the edible foamed liquid in the receptacle. This enables drinks such as 
cappuccino to be made by brewing a coffee capsule immediately after the 
preparation of the foamy liquid in accordance with the invention, thereby avoiding 
the deleterious effect of coffee oils on the milk foaming. 

30 In such methods the capsule containing a foamable ingredient and the second 
capsule containing a beverage brewing ingredient may be sequentially held in, and 
mechanically ejected from, the same capsule holder in the same brewing 
apparatus during the method. 
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In otter ombouimenls. the capsule contaMno a foamable ingredient and the 
second ^le containing a .^.^rage bre«„g ir^redient may 1^ simuitaneousiy 
held <n tte same brewing apparatus during the method. That is to say the 
5 breams apparatus has two damps, or a double damp, that can be icaded'with 
both capsules at the start of the brewing operation, and that then brews the 
^*s .e<^en,laH,. The two clamps or tte d«.bte damp may. ,or exa^e. 
hold the capsules in side-byside relationship, or in face lo face relationship. 

10 in ye. otter embodiments, a single capsule contain the foamable ingredient 
and the beverage brewing ingredient In separate compartments of the same 
capsule. !,« apparatus is then configured to brew tte compartments in tte 
capsule sequentially. 

15 Typically, the beverage brewing Ingredient comprises ground coffee or leaf tea 
uTT'!"o '^"^-^ '«™«9e. For example.' 

r , ! '° °' " =^ 13 .0 about 9, Of L 

tea. I, w,,, be appreciated that the constmction of «,e capsule containing a 
beverage brewing ingredient may be substandal^r similar to the constnKUon of the 
20 capsule containing a foamable Ingredient. 1, is a particular advantage of the 
present invention that the different capsules can be manufactured and filled on the 
same egulpment. and can be fed sequenlialV Wo tte same capsule holding 
b^,ng and manipulating mechanism. T),e beve«ige brewing capsule may 
add*ona% comprise a fitter element such as a f«er paper bonded to an InterJ 
^5 surface thereof. 



30 



The hquid may be injected into the capsule containing the beverage brewing 
.ngre^ent in amounts, at pressures, and at temperatures similar to those 
descnbed above In relation to the capsule containing the foamable ingredient 

in other embodiments the liquid is injected into the capsule containing the 
beverage brewing ingredient at pressures of from about 200 kPa to about 2 MPa 
(about 2 to about 20 bar), preferably from about 200 kPa to about 1 Mpa (about 2 
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to about 10 bar). These pressures are conventionally generated for brewing 
espresso coffee. Preferably, the liquid Injected in this stage of the process 
consists essentially of water. 

5 Preferably the total amount of liquid injected in the process according to the 
present invention is from 100 to 400 mL Preferably the product comprises from 
about 10% to about 50% of foam by volume, more preferably from about 20% to 
about 35% foam by volume. 

10 In a further aspect the present invention pro\^des a beverage making apparatus 
for preparing a foamed liquid by a method according to the present invention, 
comprising: a capsule holder adapted to receive a capsule containing a foamable 
ingredient; a first pump for supplying liquid under pressure; a liquid injection tube 
connected to said first pump for injecting liquid into the capsule; and a separate 

15 liquid jet foming nozzle for producing a liquid jet having a diameter of from about 
0.5 to about 2 mm. 

In certain embodiments the first pump may be used to supply liquid to both the 
capsule injector and to the liquid jet nozzle. Alternatively, a second pump is 
20 provided for supplying liquid to the liquid jet . The liquid preferably consists 
essentially of water. 

The dimensions and shape of the jet forming nozzle in the apparatus and systems 
of the invention are preferably as described hereinbefore In connection with the 
25 methods according to the invention. 

The beverage making apparatus preferably further comprises a mechanical 
ejection means for ejecting capsules from the holder after water injection is 
complete. 

30 

Preferably, the apparatus further comprises a mechanism operatively associated 
wrth the holder to retract the injection tube or tubes when the holder is opened. 



10 
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The liquid jet nozzle is preferably directed downwardly at a small angle to the 
vertical in order to swirl the beverage being foamed. 

In a further aspect the present invention provides a beverage malcing system 
comprising: « beverage making apparatus according to the present invention- a 
capsule containing a foamable Ingredient and adapted to be received in the holder 
of the beverage making apparatus; and a second capsule containing a beverage 
brewing ingredient and also adapted to be received in the holder of the beveraqe 
making apparatus. 

Preferably, the beverage' making apparatus and beverage making system 
according to these aspects of the invention are adapted to car^r out a method 
according to the present invention. 



15 Accordingly, in a further aspect the present invention provides a beverage making 
system for preparing a foamed beverage by a method according to the present 
mvention. said brewing system comprising: a beverage making apparatus having a 
capsule holden a capsule containing a foamable ingredient and adapted to be 
received in the holder of the beverage making apparatus; and a second capsule 
20 containing a beverage brewing ingredient and adapted to be received in the holder 
Of the beverage making apparatus. 

In a further aspect, the present invention provides a beverage making apparatus 
comprising: a holder for holding a capsule containing a beverage brewing 
25 ingredient; a source of hot lk,uid and an injector for injecting the hot liquid into the 
capsule held in the holder to brew a beverage component in the capsule- and a 
control system and display programmed to prompt a user to carry out the following 
sequential steps in response to a command to brew a multicomponent beverage- 

30 into rholden" ^ "^'"^ ' ^'"^ ^^^^^^^^ ^^^^'"^ ~ 

(b) wait while a first beverage component Is brewed from the first 
capsule; 
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(c) insert a second capsule containing a second beverage brewing 
ingredient into the holder; and 

(d) wait while a second beverage component is brev^ed from the second 
capsule. 

5 

It can be seen that the Invention allows multicomponent beverages to be brewed 
from equipment having a single capsule holder in a straightfonward way. The 
holder for the capsule will typically comprise a clamp that grips the capsule while 
water is injected into the capsule. The damp may comprise jaws to grip at least a 
10 portion of the capsule. The apparatus may comprise a door or tray or drawer that 
opens to allow insertion of the capsule into the clamp, and that closes while liquid 
injection is taking place. 

The control system and display may comprise for example a liquid crystal display 
15 and soft key controls. In addition to visual prompts on the display screen, the 
prompts (a) and (c) may include mechanically opening the capsule holder to 
permit insertion of a capsule. 

The beverage making apparatus may further provide a prompt after prompt (d), as 
20 follows: (e) remove finished beverage from the apparatus. 

In typical embodiments the prompt (a) directs the user to insert a capsule 
containing a foamable beverage component, for example a foamable whitener 
such as a spray dried milk powder. It is preferable to foam the milk first, since the 
25 second ingredient (e.g. coffee) tends to inhibit foaming. 

Typically, the beverage making apparatus according to this aspect of the invention 
has the control system and display programmed to prompt a user to select a 
beverage prior to said step (a). The prompt to select a beverage may be by 
30 means of one or more menu selection screens accessed by soft keys. The 
apparatus may also be programmed to prompt the user to provide a payment 
before said step (a). The payment may be by means of a coin-freed mechanism, 
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or a card swipe, or some other automatic debiting procedure provided in the 
system. r m uie 



5 Preferably, the control system is programmed to provide a partial refund of the 
payment If the brewing cycle Is Interrupted before the second beverage 
component Is brewed from the second capsule. For example, a value equal to the 
value of the second beverage component only may be refunded. 

10 The display may show a welcome screen, such as a logo or a picture of a cup of 
coffee. When not In use. The apparatus may also be programmed to prompt the 
user to place a receptacle In the apparatus before said step (a). The apparatus 
may comprise a cup-detect Interloclc. for example an Infrared detector interlock to 
block or interrupt the operation of the apparatus If there is no receptacle i^ a 

15 beverage receiving position In the apparatus. 

in other embodiments the beverage maWng apparatus further pro^des the 
following prompts between prornpts (b) and (c): 
(f) Insert a liquid jet nozzle Into the holder; 
20 (g) wait While a high velocity jet of liquid Is' pumped through the nozzle. 

Preferably, the liquid Jet nozzle is dimensioned as described above to provide a 

can be modified for foamed beverage production without the need to retrofit jet 
25 nozzles. Also, the removable jet nozzle Inserted In step (f) can be made 
disposable to avoid problems of scale build-up In jet nozzles 
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In a further aspect the present invention provides a beverage making system 
comprising a beverage making apparatus according to the invention, at least one 
first capsule containing a first beverage component, and at least one second 
capsule containing a second beverage component different from the first 
5 component. Preferably, the first beverage component comprises a foamable 
beverage ingredient and the second beverage component comprises coffee or tea. 

The invention further provides a method of brewing a beverage, comprising the 
steps of: providing a beverage making system according to the Invention, 
10 instructing the system to brew a multicomponent beverage, and inserting the first 
and second capsules into the holder in response to prompts provided by the 
system in order to brew the said multicomponent beverage. 

Typically, the beverage brewing ingredient comprises ground coffee or leaf tea, 
15 preferably in an amount suitable to brew a single cup of beverage. For example, 
from about 2g to about 12g of ground coffee or from about 1g to about 9g of leaf 
tea. It will be appreciated that the construction of the capsule containing a 
beverage brewing ingredient will normally be substantially similar to the 
construction of the capsule containing a foamable food ingredient. It is a particular 
20 advantage of the present invention that the capsules can be manufactured and 
filled on the same equipment, and can be fed sequentially into the same capsule 
holding, brewing and manipulating mechanism. The beverage brewing capsule 
may additionally comprise a filter element, such as a filter paper bonded to an 
interior surface thereof. 

25 

The liquid may be injected Into the capsule containing the beverage brewing 
ingredient in amounts, at pressures, and at temperatures similar to those 
described above in relation to the capsule containing the foamable ingredient. 
In other embodiments the liquid is Injected into the capsule containing the 
30 beverage brewing ingredient at pressures of from about 200 kPa to about 2 MPa 
(about 2 to about 20 bar), preferably from about 200 kPa to about 1 Mpa (about 2 
to about 10 bar). These pressures are conventionally generated for brewing 
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esprssso oofhe. P,efe«v. me liquid l*«ed in this stegs of me proces. 
oonsislsessenlially of water. process 

P«lem% *e tofal amount of liquid injected in tl« proces. is from ,00 to 400 ml 
5 Prefers^, ,1. product oompdse. from about ,0% to about 50% of fZ^ 
volume, more preferably from al»u, 20% to about 35% foam by volume. 

.n cedain emtK^nts a fi,., pump may be used to supply liquid ,o both me 
^psule rnjeotor and to .quid M outlet More usual, a second p^^ 

r«y::;r '° ^' • ---^ 

The beverage maldns apparatus preferably further comprises a mechanical 

Preferably, .he apparatus funher compdses a mechanism operatively associated 
w,.h,hehoWer,ore„ect,he,niec^,ubeor,ubeswhe„,hehler7w 
20 Preterah^,, the apparatus and systems accord*^ ,o present ^ 
a cuMetector, whereby beve^ge brewing ^pted untess the cup^de^l 
~ presence of a receptacle in a pos«on . the appa,.h,s to race 

from he capsule outlets. Preferably.the cup detector hcludesasource Of InfL 
rad,a„o„ and a sensor fcr said infra,^ ra.m^ h particular a sensor f^ 

25 .ad,at,on reflected from a sudace of the receptacle when the receptacle is cT* 
pos«»ned in the apparatus. Preferably the apparatus is adapted to IZ^ 
^er to insert a cup In ^ even, tt^ me detector does no. <Lec. a^t 
correct position. ^® 

30 The foamy beverage producing methods of me presam InvenUon require minimal 
2 f n ^ ~' 

need for h^ pressures or steam Ir^ecSon. Furthem,o,e, they can f«,u««y be 
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used in conjunction with existing beverage brewing ingredient pack formats, or 
with minimal adaptation of such formats. 

As already discussed, in certain aspects of the methods according to the present 
5 invention the high velocity liquid jet may be formed by an Inlet or outlet nozzle 
provided in the capsule containing the foamable ingredient. Accordingly, in a 
further aspect, the present invention provides a capsule for the preparation of an 
edible foam comprising: side walls defining an interior region containing a 
foamable ingredient; an inlet for injecting a liquid into the said region; and an outlet 
10 for allowing liquid to escape from the said region , wherein at least one of the said 
inlet and outlet comprises a constriction for providing a liquid jet having a diameter 
of from about 0.5 to about 2 mm. 

The foamable ingredient may be any food-acceptable ingredient that fonns a foam 
15 on high-shear mixing with water, as hereinbefore described. 

The dry weight of the foamable ingredient may typically be from about 1 to about 
50g, preferably from about 2 to about 15 grams, more preferably from about 5 to 
about 12 grams. In other words, the amount of the Ingredient in each package is 
20 preferably sufficient for one portion of the foamed product, e.g. one cup of a foamy 
beverage. 

Preferably, the package Is substantially shelf stable. That is to say, it may be 
stored at ambient temperature and atmospheric conditions for a period of at least 
25 3 months^ preferably at least one year, without deterioration. 

The capsule is normally fonmed of thermoplastic material, and is disposable after 
one use. The capsule may comprise at least one side wall formed from a 
substantially rigid sheet material. For example, capsules having substantially 
30 cylindrical shapes are envisaged. More typically the capsule comprises a side wall 
fomned from flexible film material, for example a tubular sachet formed on a form- 
fill-seal machine, or a body fomied by bonding together front and back sheets of 
film material around the edges thereof to define a sachet. The capsule will 
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normalt, be .ubstanMV ai,.a„d mois.u« i^^^ before use in order to 
present the food mgredlent In a st«lf stable condition. 

in «,.aln embodln^nls the Internal volume of the capsule is from about 26 to 

S about 100cn.Mhe,n,en«,vo,u.erefers.o.hema>c-,numvo,umeo,tl!suL 
2" -"'^^^.ended. ™s l^emal vo.™e . typ^ a, .as, ,v*e thetZe ' 

Uiefoamable ingredient, »,or,ter,oaltowspace.ortu,bulen,ftowand„,ix,ngrthe 
aqueous liquid with the ingredient In the capsule. ™ngofthe 

10 The miet or outlet is adapted to provide a narrov, dtemeter liquid Jet into the 
.nter^ o. the capsule, and/or ou, o, the intedor of me capau e In use The 
re.u, n, high shear n«ng wf«n the Je, hits a nqu« surface conting 1 
fomable mgredlenl results in foam fomiation. 

15 Pref-ably, the ccns,r..ion provides a jet having a diameter offrom about 0 7 to 
about1.5mm,roorepreferablyaboul1mro. 

In certain embodiments the capsule ma, comprise hvo or more iet-fomtlno inlets 
or outlets ,„ order to combine high shear ^h an increased II J „ow 2 ^ 

25 T"""°" °' * -»™="y " regular 

25 Shape, and preferably i, substantial^ cir^lar. since aqueous Bqulds art 
subst^tran, mccmpressibte and no. s,„y ^scoelastlc, it ,0,10^2 *e 

r ™ ^rab"™: :r °' °' 

15 generally from about 0 2 to phni It q r«^2- x ... , 

2 mm2 w . ^ ' P'^'^^^'^ ^^ofT, about 0.4 to about 

2 mm , for example about i mm^ 

30 

ll«ne conswon (narrow bore, jet terming region) o, the Inlet or outlet too short 

.n t " r ^ = » ^ ~n ^ 

•00 long, then the pressure drop across the constriction may be too high 
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Accordingly, the constriction preferably extends for a distance of from about 1 to 
about 5 mm, preferably about 2 to about 4 mm along the dlrecKon of liquid flow. 

In certain embodiments the jet fonming region of the inlet or outlet may comprise a 
5 disposable nozzle. The nozzle may be formed by injection moulding of plastic 
material and may be secured In liqu/d-tJght fashion Into a seal between front and 
back sheets of film material making up the capsule, substantially as described in 
EP-A-01 79641 or WO-A-9905036. In these eariier documents the bore area of the 
nozzle was substantially greater than 3mm^ in order to provide rapid flow of liquid 

10 into the sachets. The nozzle in the capsules according to the present invention 
may comprise an inlet duct of diameter about 3mm or more for compatibility with 
existing beverage brewing machines, but the exit from the nozzle may have a 
constricted cross-section to form a jet as hereinbefore described. The disposable 
inlet or outlet nozzle provides the advantage that it does not get blocked by scale 

15 or contaminated by prolonged use. 

In certain embodiments the capsule outlet is sealed by freshness barrier. The term 
"freshness barrier refers to a banier that is substantially impermeable to air or 
moisture so as to presen/e the freshness of the beverage brewing ingredient by 
preventing ingress of air or moisture through the liquid guide before brewing 
commences. The freshness barrier may be released by an external mechanical 
force or thermal field applied during brewing. The freshness bamer is preferably 
releasable by the action of pressure and/or hot water from inside the sachet during 
brewing. For example, the freshness barrier may comprise a layer of a sealant 
that is released by the action of heat and/or moisture, such as an adhesive as 
described in EP-A-01 79641 or WO99/05036. 

In certain embodiments of the Invention, the constriction Is provided In the Inlet. 
In such embodiments, the outlet is preferably located substantially opposite to the 
inlet. An advantage of the outlet being located opposite the inlet Is that the jet 
from the inlet can clear blockages of the outlet caused by incompletely dispersed 
foamble ingredient. 
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In certain other embodiments, tlie jet forming constriction is provided in the outlet 
only. An advantage of such embodiments is that the outlet nozzle can be angled 
to swirl the liquid in the receptacle. However, these embodiments are not 
preferred, since the outlet is then prone to blocking by particles of the foamable 
5 material. Preferably, the capsule comprises either a jet-fonning outlet situated 
opposite to a jet fomiing inlet, as described above, or a large outlet situated 
opposite to a jet fonning inlet, as follows. 

In the large-outlet embodiments the outlet is adapted to provide, in use, an 
10 opening having a cross sectional area preferably greater than about 1 cm^ 
whereby a jet of water Issuing from the inlet can pass through the capsule and out 
of the opening substantially without touching the side walls of the capsule. The jet 
then Impacts the liquid In a receptacle below the capsule to cause foaming. 

15 Preferably, the outlet is sealed by a freshness barrier as hereinbefore described, 
so that the injection of water into the capsule initially causes mixing with the 
foamable food Ingredient. The freshness barrier is then released to fonn said 
opening, whereby releasing the food ingredient into the receptacle, followed by 
further water injection, produces foam in the receptacle. 

-0 

For example, in certain embodiments the capsule comprises two flexible sheets 
bonded together along a seam situated opposite the inlet, said bonding being 
releasable by the action of heat or pressure inside the capsule, whereby the two 
sheets peel apart under said action to provide said opening. 

5 

In certain embodiments the capsules used in the methods and systems of the 
present invention may comprise machine readable pack recognition means on the 
capsule to assist use of the capsule in fully automated vending equipment. For 
example, the capsules may comprise machine readable projections or perforations 
) or a bar code. In these embodiments the apparatus comprises compatible 
machine recognition capabilities to recognise and manipulate the capsules. 
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It Will be appreciated that the optional and/or- preferred features described in 
coniunction with any one of the above aspects of the Invention may also be 
present, alone or in combination with any of the other optional and/or preferred 
features, in capsules, beverage making apparatus or systems, nozzles or methods 
5 according to any other aspect of the invention. 

Specific embodiments of the present invention will now be described further, by 
way of example, with reference to the accompanying drawings, In which:- 

10 Figure 1 shows a plan view of a first capsule containing a foamable Ingredient for 

use in a first method according to the present invention; 

Rgure 2 shows a longitudinal sectional view through the capsule of Rgure 1 ; 

Rgure 3 shows the capsule of Rgures 1 and 2 after Injection of liquid Into, the 

capsule has been completed, and while further Injection of a jet of liquid Into a 
15 receptacle Is taking place; 

Rgure 4 shows a longitudinal cross-section through a liquid injection nozzle 

according to the present invention for use In the beverage making method and 

apparatus of Rgs. 3; 

Rgure 5 shows a detail cross-sectional view of the inlet nozzle region of a capsule 
20 according to the present invention for use in a second method according to the 
Invention; 

Rgure 6 shows a schematic longitudinal sectional view through the capsule of Rg. 
5 In use in use to brew a foamed beverage; and 

Rgure 7 shows a plan view of a further capsule according to the present Invention 
25 for use in a further method according to the Invention. 

Referring to Figs 1 and 2, the capsule 1 is in the fomi of a sachet fomned from two 
sheets of laminated, metallised flexible plastic film 2,3 bonded together around a 
margin 4. A lower part 5 of the margin is bonded by means of a layer of adhesive 
30 8 that can be released by the action of hot water Inside the sachet. In a top 
margin of the sachet a nozzle 7 is inserted between the sheets 2.3 and bonded 
thereto in air tight fashion. The capsule has an Internal volume of approximately 
50cm® when fully distended. Thus far the construction of the package 1 Is similar 
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15 reference to Figure 3, in use the capsule 1 fe held in . 

—nrerrr*^--^^^^^^ 

^ --'-^-;r,rri:z:rrr:^^^^^^^ 

. The .0, unless .u«em J, ^ Z^^J^^^^T 
20 capsu e 1 to oroduct an animo.,^ ^- K^wuerea miiK 6 in the 

u proauCT an aqueous dispersion of the Dowdereri miiir t», u . 
also releases the seal fi «f th« k » Powaered milk. The hot water 

injeced in stage is about 50 ml. »™«««o' water 

25 Once water injection Into the can^nio i . 

appa^tus autontatic, iettilT: „sL 'to'': 

Simultaneously or sequentialiv »r», . raceiMacle. 

m ..e recptl , ~f . Z Tl lTT 

velocity is about 6 m/s and ,t» ; ' " ' "™. *• i« 

a foamed liquid compHsir« a r„„id layer ,8 and a ,oa. layer^ 
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The jet inlet 12 comprises a nozzle 20 according to the present invention, as 
shown in more detail in Figure 4. The nozzle 20 is formed in one piece by 
injection molding of a thermoplastic such as a polyacetal, polypropylene or other 
food-approved plastic. The length of the nozzle is about 5 cm and the wall 
5 thickness is in the range 0.2 to 1 .5 mm. The nozzle tapers from an inlet 22 having 
an inside diameter of about 4mm to an outlet 24 having a diameter of about 1mm. 
The bore 26 of the nozzle is circular in cross-section tapered along its whole 
length with an included taper angle of about 2 degrees. The low taper angle 
results in a jet, rather than a spray, of water at the outlet. The inside surface of the 
10 bore is 26 very smooth in order to minimise limescale deposition. The nozzle is 
provided- with flanges 28,29 to penmit insertion and replacement of the nozzle in 
the apparatus using a spring-loaded bayonet fitting or similar. 

Referring now to Figs 5 and 6, an alternative method according to the invention 
uses a sachet that is specifically adapted according to the present invention. The 
construction of the sachet is similar to the beverage brewing sachets described in 
EP-A-01 79641 or WO99/05036 and shown in Rgs. 1 and 2. However, the sachet 
differs from the earlier sachets in that the inlet nozzle is adapted to fonn a high 
velocity jet as described further below. 

Referring to Figure 5, the inlet nozzle of the inventive sachet is formed by injection 
moulding of a thermoplastic material such as polypropylene. It is bonded by 
adhesive or melt bonding in air tight fashion to the front and back sheets 30,31 of 
the sachet. The nozzle comprises a narrow bore region 32 having a substantially 
cylindrical bore approximately 3mm long and 1mm In diameter. The nozzle further 
comprises a relatively wide t>ore outer region 33 having an intemal diameter of 
approximately 3mm, into which a water injection tube is inserted in use. A flange 
34 is provided at the top of the nozzle to assist mechanical gripping and 
manipulation of the sachet in the brewing apparatus. Finally, a plastics laminated 
foil freshness barrier 35 is sealed over the top of the nozzle. This results in a fully 
air tight and moisture-tight package that is shelf stable. 
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Referring to Fig. 6. in this method according to the invention the sachet is inserted 
into a beverage making apparatus (not shown), in which it is gripped by jaws (not 
shown) under the flange 34. A water injection tube 36 attached to the apparatus is 
advanced until it pierces through the freshness barrier film 35 and forms a 
5 pressure-tight maWng fit In the wide bore section 33 of the nozzle. Water at about 
90OC and at an Initial pressure of about 0.2 bar (20kPa) is injected through the 
nozzle and Into the capsule, where it mixes with the powdered milk to form a 
concentrated milk dispersion. The hot water and pressure them release the 
adhesive bond in the lower margin of the capsule and the concentrated milk 
10 dispersion drops Into the receptacle 38. This initial injection stage typically takes 
from -5 to 10 seconds, and the total amount of water injected in this stage is from 
50 to 60 ml. 

The water injection pressure is then increased to approximately 2 bar (200kPa) 

15 ^hlch causes the water to emerge from the narrow bore section 32 Of the nozzle 
as a high velocity jet having a diameter of approximately 1mm and a velocity of 
approximately 15 m/sec. This high energy jet 37 impacts the liquid 39 present In 
the receptacle 38 with high shear mixing to produce a layer of foam 40. "me water 
jet injection stage typically takes from 10 to 30 seconds, and the total amount of 
20 water injected is from 1 0 to 250 ml. 

After the step of water injection is complete, the injection tube 36 is retracted and 
the empty capsule is ejected into a waste receptacle. A water spray (not shown) Is 
^ then briefly applied to the foam 40 in the receptacle 38 to disperse any large 
25 bubbles present at the top of the foam layer 40 to provide a stable, spoonable milk 
foam layer. 

Referring to Figure 7. alternative inventive capsule 42 also comprises front and 
back Sheets of metal laminated flexible plastic sheet material bonded together 
30 around a margin 43. A nozzle45 of similar construction to the nozzle of the 
embodiment shown in Fig. 5 is inserted in top region of the margin. An outlet 
nozzle 46 Is Inserted In a bottom region 44 of the margin. The nozzle 46 pro>.des 
the sole outlet from the capsule, since the margin 44 is not releasable by the 
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action of heat or water inside the capsule. The nozzle 46 is molded from 
thermoplastics in similar fashion to the nozzle of Fig. 5, and has a narrow bore 
adapted to provide an outlet jet of diameter about 1mm. A freshness banier film is 
provided in the nozzle 46 that can be ruptured by pressure. 

5 

In use the package of Figure 7 is clamped tightly in a cavity having a clam shell 
configuration within the beverage making apparatus. The cavity encloses and 
supports the package and prevents it from bursting under the pressure of injected 
water. Water is injected into nozzle 43 initially at fairly low pressure as describe 

10 above In relation to the embodiments of Rgure 5. The water mixes with the 
powdered milk in the sachet, and the pressure inside the sachet increases until the 
freshness barrier in the outlet nozzle 46 bursts, whereupon the mixture is ejected 
as a high velocity jet from the outlet nozzle 46. Water injection through the inlet 
nozzle 43 is continued at high pressure to rinse out the capsule, clear any 

15 blockages in the outlet nozzle 46, and continue injection into the receptacle below 
the package to produce a foam as previously described. The remaining steps of 
the process are as described above. 

The foamed milky liquid produced by any of the above embodiments normally 
20 requires the addition of a beverage flavour to render it more palatable. In an 
embodiment of the invention a beverage brewing capsule is inserted into the same 
holder in the beverage making apparatus as the foamable milk capsule. The 
beverage brewing capsule is constmcted in similar fashion to the capsule of Fig. 1, 
but is filled with ground coffee and incorporates a filter element. The beverage is 
25 brewed by injection of hot water into the nozzle of the capsule In similar fashion as 
for the milk-containing capsule. The brewed coffee escapes from the bottom of 
the capsule and drops through the foam layer into the liquid layer in the 
receptacle. The spent beverage brewing sachet is then automatically discarded by 
the apparatus. A fine spray of water may be applied briefly to the top of the foam 
30 In the cup to disperse large bubbles in the foam. 
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A final iet of water may be briefly injected, for example through nozzle 12 to , 

the^r^tentsofthereceptacleandtherebymixthebrewe^ 

liqurd already h the receptacle. a« me milky 

.naerta™*p<«^,^p3„,, by opening a door fading ,„ a tevlage ZnP 
.0 encoao. e<,.pped * «^ caps* ^. ^ ^ ~ 

HPS .he capsute, and In^a water Ho ^ caps* ,or a predaler^edtlt 
^ev. me ,„« m.^, and ,o depos» .he ^.ar a,^ p^^,, ^ 
-ep ac^e machi™ fte„ au.on,a«cal^ hjcca further „a.er Wo 1 

receptacle. The ma*,ne also autcmtlcally discards «,e span, capsule eith« 

in .he se,.,.ar,o,,»tic mode, .^chlne then p«mp.s to the user to Insert a 
beverage hre..ng capsule, arK, opens Ihe danp o, capsule holder Tus. 
can setec, .he desired heverage capsule. Insert n Into me same holdeTlr 

.he J ?T "'^ «« b^-om J 

the capsule to release me ..everage into me receptacle. Finally me nwT 

— . beards the spent hre«-„g .^raj capsu.r .r^m 
^med beverage by a bde, water Je. iniectfen to sw« me beverage, and a b^ 
- water spray over me toam to remove any ^ bubbtes on ma sJrtaoe ct 

in me Wly automatic en,bcdimenls. me milk powder capsules and beverage 
bre«„g capsules are stocked Inside the vending machine, and meta^!^ 
30 a^lK^iy setecis me apprcdale sachets and leads them te .he saC^t J 
2 ~ in response to the ini.« beverage brewing 
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In an alternative embodiment, the jet forming nozzle Is removably inserted into the 
same beverage brewing clamp in the apparatus as the foamable milk sachet 
and/or the beverage brewing sachet. This embodiment requires no modification of 
existing brewing equipment. In this embodiment, the foamable milk sachet shown 
5 in Fig. 1 is initially inserted into the apparatus as described above, and liquid is 
injected into the capsule to deposit a mixture of milk and water into the receptacle. 
The apparatus then opens the door leading to the beverage brewing enclosure 
and prompts the user to insert a jet nozzle into the holder. The jet nozzle is a 
disposable or multi-use thermoplastic nozzle having an internal diameter adapted 

10 to provide a high velocity jet of water of diameter about 1mm, as hereinbefore 
described. Once the nozzle is inserted, the apparatus pumps water through the 
nozzle to produce a high velocity jet into the receptacle, where It forms a milky 
foam by high shear mixing entraining air into the liquid. The Jet diameter is about 1 
mm, the jet velocity is about 5 m/s and the amount of water injected through the jet 

IS is about 60 ml. The system then automatically discards a disposable nozzle, or 
alternatively opens and prompts the user to remove a multi-use nozzle. 

The machine then prompts to the user to Insert a beverage brewing capsule and 
carries out the subsequent steps as already described. 

20 

The above embodiments have beer\ described by way of example only. Many 
other embodiments falling within the scope of the accompanying claims will be 
apparent to the skilled reader. 



25 
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1 . A method for the preparation of a foamed drink comprising the steps of 
providing a capsule containing a foamable ingredient; 
5 providing a receptacle positioned to collect fluid escaping from the capsule- 

injecting liquid into the capsule to mix with the foamable ingredient- 
allowing the foamable ingredient mixed with the liquid to escape'from the 
capsule into the receptacle; followed by 

10 about nTl ""''^^'^ ^ '^^^'"S ^ ^--eter of from 
10 about0.5toabout2mmtoproducefoamedliquidinthereceptacle. 

2^ Amethodaccordlngtoanyprecedingclaim.where^^ 
angle to the vertical to swirl the liquid in the receptacle. 

15 3. A method according to any preceding daim. wherein the bottom of the 
re^e^tacle is located from about 5 to about 5cm below the bottom of the capsule 



4. A method of preparing a foamed drink comprising the steps of: providing a 
20 capsule comprising side walls defining an enclosed region containing a foamable 
ng-d.ent. an inlet for injecting a liquid Into me sai6 region, and an ou«et for 
a owng qu.d to escape from the said region, wherein at least one of the said Inlet 
and outlet comprises a constriction for providing a liquW jet having a diameter of 

25 •niectinganaqueousllquidunderpressurelntothe 
25 mlet. allow-ng the foamable ingredient to mix with the aqueous liquid In the 

capsule; followed by allowing the aqueous liquid to escape through the outlet of 

the capsule and into a receptacle as a high velocity jet 

30 L thelTT r'"'"' *° '"''""^ '"iected 
30 '"to the capsule at a temperature of from 80 to 100 degrees C. 

6. A method according to any preceding claim, wherein the jet velocity of the 
liquid jet is from 5 to 50 nVs. ciiyoiine 
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7. A method according to any preceding claim, wherein the aqueous liquid 
consists essentially of water. 

5 8. A method according to any preceding claim, wherein the foamable 
ingredient comprises a partially or completely dehydrated dairy or non-dairy 
beverage whttener. 

9. A method according to claim 8, wherein the foamable ingredient consists 
10 essentially of a foamable milk powder. 

10. A method according to any preceding claim, wherein the dry weight of the 
foamable ingredient in the capsule is from about 5 to about 50g. 

15 11. A method according to any preceding claim wherein an outlet of the 
capsule is sealed by a freshness barrier that can be released by the action of 
water, heat or pressure from inside the capsule. 

12. A method according to any preceding claim, wherein the liquid Is injected 
20 Into the capsule at a pressure of from about 30 kPa (0.3 bar) to about 200 kPa 

(2 bar). 

13. A method according to any preceding claim, further comprising the step of 
applying a water spray to the top of the foamed liquid in the receptacle after said 

25 steps of injecting liquid are completed in order to disperse large bubbles in the 
foam. 

14. A method according to any preceding claim, further comprising the steps of: 
providing a second capsule containing a beverage brewing ingredient; 

30 injecting liquid into the second capsule to brew a beverage inside the 

capsule; and 

allowing the beverage to escape from the capsule into the receptacle. 
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15. A method according to claim 14. wherein the said steps of injecting liquid 
.nto the second capsule is carried out after the steps of producing an edible 
foamed liquid, and the beverage Is added to the edible foamed liquid In the 
receptacle. 



16. A method according to claim 14 or 15, wherein the capsule containing a 
foamable food Ingredient and the second capsule containing a beverage brewing 
.ngredlent are sequentially held In. and mechanically ejected from, the same 
holder during said method. 

17. A method according to claim 14 or 15. wherein the capsule containing a 
foamable food Ingredient and the second capsule containing a beverage brewing 
ingredient are simultaneously held in the same apparatus during said method. 

15 18. A method according to any one of claims 14 to 17. wherein the beverage 
brewing ingredient comprises ground coffee or leaf tea. 

19. 



10 



20 



A beverage making apparatus for preparing an edible foamed liquid by a 
method according to any of claims 1 to 18, comprising: 

a capsule holder adapted to receive a capsule containing a foamable 
ingredient; 

a first pump for supplying liquid under pressure; 

a liquid injection tube connected to said firet pump for Injecting the liquid 
into the capsule; and . 

a jet nozzle for producing a liquid jet having a diameter of from about 0 5 to 
about 2 mm. 

20. A beverage making apparatus comprising a liquid injection nozzle having 
an inlet and an outlet and a bore extending between the inlet and the outlet 
30 wherein the cross-sectional area of the outlet Is from about 0.2 to about 5 mm^ 
and wherein the bore Is tapered between the Inlet to the outlet. 



25 
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21. A beverage making apparatus according to claim 20, wherein the bore is 
substantially continuously tapered between the inlet of the nozzle and the outlet of 
the nozzle. 

5 22. A beverage making apparatus according to any of claims 20 to 21 , wherein 
the inner surfaces of the nozzle bore are substantially smooth. 

23. A beverage making apparatus according to any of claims 20 to 22, wherein 
the angle of taper of the bore is in the range of from about 0° to about 10°. 

24. A beverage making apparatus according to claim 23, wherein the angle of 
taper of the bore is in the range of from about 0.5° to about 5°. 

25. A beverage making apparatus according to any of claims 20 to 24, wherein 
15 the length of the bore is in the range of from about 1cm to about 10cm. 

26. A beverage making apparatus according to any of claims 20 to 25, wherein 
the cross-section of the bore is substantially circular. 

20 27. A beverage making apparatus according to any of claims 19 to 26, wherein 
the nozzle is demountable from the beverage making apparatus. 

28. A beverage making apparatus according to claim 19 wherein the nozzle is 
as defined in any of claims 20 to 27. 

25 

29. A beverage making apparatus according to claim 19 or 28, further 
comprising a mechanical ejection means for ejecting the capsule from the holder. 

30. A beverage making system for preparing a foamed beverage by a method 
30 according to any of claims 14 to 18, said system comprising: 

a beverage making apparatus having a capsule holder; 
a capsule containing a foamable ingredient and adapted to be received in 
the holder of the beverage making apparatus; and 
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a second capsule conlaining a beverage brewing i„g,^, ^ . 
be ,ece«d « me Wde, oftte beverage „,al<in9 apparatus. 

31. A beverage making apparatus comprising- 
' a holder for hoMing a capsule containing a beverage brewing ing^diem- 

capsule K^r;?;!"^"' " * 
capsule hel ,„ the holder to brew a beverage component in the capsule,- and 

a control si^tem and displa, programmed to prompt a user to cany ou, the 
-pa -n response to a command to brew a mujlpol 

into rho«er ° ~' ^ "-'"^ ^^"^^ 

wait whi^ a flrst beverage compcnen. . brewed trom the ,ir. 

" ^JL^TrlT:: ^ --^e brew.. 



capsule. 
20 32. 



W wait wh,1e a se«^ beverage component is brewed from the second 



1) andlvTf ^'^'^ ^" '"e pronpts 

^Mnd(c,,„c,udemechan^,„pen.gthecapsulehoider.o^ 

f ^ .'^ ™wnfl apparatus according ,o daim 31 or 32 further 

23 «'"<pns,naapromptafterproropt(d),asfollows: 

(e) remove fmished beverage fmm the apparatus. 

34. A beverage mal<lng apparatus according to arry of claims 31 to 3-, ^ - 
^ ^.omp.<a,directsthet.rto.er.acaps^^ 



35. A beverage making apparatus accorting to any of claims 31 to 34 fudher 
oompns,ng the following prompts t«^,een prompts (b) and (c): 
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(f) insert a liquid jet nozzle into the holden 

(g) wait while a high velocity jet of liquid is pumped through the nozzle. 

36. A beverage making apparatus according to any of claims 31 to 35, wherein 
5 the control system and display are programmed to prompt a user to provide a 

payment and select a beverage prior to said step (a). 

37. A beverage making apparatus according to claim 36, wherein the control 
system is programmed to provide a partial refund of the payment if the program 

10 cycle Is Interrupted before the second beverage component Is brewed from the 
second capsule. 

38. A beverage making system comprising a beverage making apparatus 
according to any of claims 31 to 37, at least one first capsule containing a first 

15 beverage component and at least one second capsule containing a second 
beverage component different from the first ingredient. 

39. A method of making a beverage, comprising the steps of: providing a 
beverage making system according to claim 38, instructing the system to brew a 

20 multicomponent beverage, and Inserting the first and second capsules into the 
holder in response to prompts provided by the system in order to make the said 
multicomponent beverage. 

40. A capsule for the preparation of an edible foam comprising; side walls 
25 defining an enclosed region containing a foamable Ingredient; an Inlet for Injecting 

a liquid into the said region; and an outlet for allowing liquid to escape from the 
said region, wherein at least one of the said Inlet and outlet comprises a 
constriction for providing a liquid jet having a diameter of from about 0.5 to about 
2 mm. 

30 

41. A capsule according to claim 40, wherein the constriction has a 
substantially circular Internal cross section. 
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42. A capsule according to claim 40 or 41. wherein the n- . . 
constn-ctlonlsfromabout0.7toabout1.5mn. °' 

10 46. A capsule according to any of claims 40 to 44 wherein th. oo \ ■ . 
provided in the inlet. ^® constrictfon is 

46. A capsule according to claim 45. wherein the outlet Is located sub.,«nr » 
opposite to the Inlet. ^ substantially 

15 



25 ^a„?r"'?"°'*''°*'"''''*°"'"''»°*''=^'»p-ide ,„ 

■o ""'an opening having a crass secltonal area Dreat»rih=„, T . •'°™°'"' 
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